1. O0mas xapakTepuCcTUKA 3aJaHUM

3amanve onUMIUansl PocaToM Mo MareMaTHKE COCTAaBIISCTCS TakK, 9TOOBI Haubolee TOYHO ITpo-
PaHKUPOBATh YIACTHUKOB OJUMIINAIBL. 3aladdl ONMMIIAATHOTO 3aJaHus 3HAYUTCIBHO Pa3IUdaroTCs II0
coxHOCTH. HO W mpOCThIe W CIIOXHBIC 3aaun 00sS3aTelbHO COAEpXKAaT SJEMEHTHI HOBHU3HBI M OPUTH-
HaJBHOCTH, TPEOYIOT ISl CBOETrO PEIMICHHs TBOPYECKOIO IIPUMEHEHHS MATEMATHYECKHUX TEOPEM U HX
riaybokoro noHuManus. Takas GpopMa 3aJaHus MO3BOJISET, C OTHOW CTOPOHBI, HaubOoJIEe TOYHO MPOpPaH-
JKUPOBATh YYACTHAKOB OJMMITHAIEI ¥ BEIIBUTE HAMOOJEEe TATAHTIMBEIX U CIIOCOOHBIX M3 HUX, C IPYTOi,
«HE OTTOJIKHYTH» OT OCBOCHHUS MaTEMaTHUKU W (U3UKUA HEJTOCTATOYHO IIOATOTOBICHHBIX YIaCTHUKOB U
MOTHBHPOBATH WX K JANbHEHTICH caMOCTOSITebHOM pabore.

3a1aun OXBATEIBAIOT BCE PA3JENbl IIKOJIBHOM IIPOrpaMMBbl M, KaK IPAaBHIIO, HOCAT KOMILIEKCHBIH
xapaxTep, TpeOyonmii 00beIMHEHUS Pa3InIHBIX MaTeMaTHIeCKUX METONOB. TeM He MeHee, U perie-
HUS OJIUMIIHAIHOTO 3aJaHKs COBEPIIEHHO JOCTATOYHO 3HAHWS IIKOJIbHOM MPOrpaMMbl 0 (HU3HKE WK
MaTeMaTUKe U He TpeOyIoTCs KaKue-TO CIelMalbHble 3HAHWS K HaBBIKY.

ITockonpky 1 OTOOPOUHBIN ¥ 3aKIIFOYUTENBHBIN Typ OJIMMIIMAABI IIPOXOAST Ha HECKOJIBKUX peru-
OHAJIBHBIX IUIOMIAJKAX B pa3HbIE CPOKH, METOAMUYECKAs KOMUCCHS B paMKax €OUHOIO0 METOAUIECKOTO
TOJIX0/1a TOTOBUT HECKOJIBKO KOMILIEKTOB 3aIaHUH JIIsl OTOOPOYHOIO Typa U HECKOJIBKO KOMIUICKTOB JIJIs

3aKIMIIOYUTECIIBHOIO OJHOTO YPOBHSA CIIOXKHOCTH.
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Pemenue. 3ameHa ¢ = cos2x

cos x —sin* x = (cos® x —sin® x)(cos® x +sin® x) = ¢

cos’® x —sin® x = (cos® x —sin® x)(cos* x +sin® x - cos” x +sin* x) =

=1 (0052 x —sin’ x)2 F2sin22x | =] 2 +§(l -) |= l(f + 3r),
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4 +31)=191+3=0— 4 =Tt +3=0 - (1= )24 ~1)(2r +3) =0

cos2x =1—x =7k, cos2x=l—> x=+2 11k
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Ha puc. H306pa>1<em>1 COOTBETCTBYIOIINEC TOYKH HA CIMHAYHOM KPYyTe:
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SABCDEF = 4S0DE + 2SOCD =4 -%Sin£+ 2.—sin— = 5

3agaga 3
Pemenue. S — mromans nyra (ra), p— HadalbHOE KOJIMYECTBO KopMa Ha 1 ra,

a — TIPUPOCT Macchl TpaBhl 3a 1 eHb Ha 1 ra, b — noTpebieHne TpaBbl 1 KOPOBOH
3a | meHs, ¢ —BpeM1 (neHs), P(f) — 3aBUCUMOCTB MacChl TPAaBBbI OT BPEMEHH,

k — KOIAYECTBO KOPOB HA JIYTY.

OcuoBHoe cooTHotmIeHue: P(t) = pS + aSt — kbt.

pS; +aSit, = kbt
ITo ycmoBuio:
pS, +aS,t, =k,bt,
a= tlkISZ _lzkzsl b= S1‘Sz (tl _tz)
= p =
tltz (k2S1 _k1S2) tltz (kZSl _k1S2)

W3 cootromenus: pA+aAT —kbT =0 Haxomum k = %(a + Ej. [Moncrasmas

HalICHHbIC 3HAYECHUA a4 U b, IOJIyIuM
_A 1ty (kS kS, )+ T - (4KS, —1,,S))
r S8, (t —1,)
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Bapuant 1. S, =100, k =32,7 =180, S, =50, k, =20,1, =108, 4 =30,
T =36

OTgeT: 24 KOPOBHI

3anaua 4
Pemenwe. . x=£,BapI/IaHTI>Ip=i1;i5, qg=12;4
q
4p2+apq—5q2=0——>a=-5—g——4£
p q

Crygaii 1. q=1—>a=£—4p—>a=i1;i8;il9
p
. 10
Cnywat 2. g =2 —>a=—-2p—>a=28

Cryyqaii 3.q:4—>b=§—p—)b:il;il9

3agauga S. g

Pemenue.

yeE,— 3x#1, s xotoporo y(x —1) = x* — px +3, T.e. ypaBHeHue

x> —(p+y)x+y+3=0umeer pemerne x #1. D=(p+y) -4y +3) 20—
g(»)=»"+2(p-2)y+p’—1220 gna Beex y € [1;2]. B D = 0, T0

e,uI/IHCTBeHﬁoepemeHHex=—p;—y¢1—>p¢2—y—>y2—2y2+(2—y)2-12¢0—>

y#-2¢ [1;2]
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Cryuait 1, puc 1. D, /4=(p-2) —p* +12=—4p+16<0— p>4u
g(y)>0‘v’y.HpI/1D1=0<—>p=4—>g(y)=(y+2)2>O‘v’ye[1;2]
p<4
Cayuaii 2, puc 2. D, >0 — p <4, 06a xopHus sesee 1 — g)=p*-2p-15>0
y,=2-p<l

1< p<4
{ =P — pe(3;4).Ipup=3g(y)=0mm ye[l;2].

p € (—o0;=5)U(3;+0)
p<4
Cotyuait 3, prc 3. 06a kopHs mpasee 2. — 1 g(2) = p* +4p—-16>0—
Yy =2-p>2

p<0
{pe(—w;—z—zﬁ)u(—2+2ﬁ;+w)_’pe(_w;‘z‘zﬁ)
Ilpu p = 2-25 g(y)=20ma ye [1;2].

OtBeT: p e (-—oo;—2—2\/§]U[3;+oo)

3anaua 6
Pemenwve. Ha puc. oTpaxeH TpaeKTOpus Iapa, HapaBJIEHHOTO B TOUKY N.

M
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[Tycts miap HampasieH B TouKy N, moa yriaoM « K ayay OM.
AMNO = B.Torna no 3axony ounsspaa £ONP = .
AONP paBuOGenpennsiit —» XNPO = fu LOPM = .

Cesm3bMexny @ u f:2a+4f=r -« =%—2ﬁ

- —-)Rsinﬁ=dsin(£—2ﬂ)=dcos2ﬂ
sina  sin 2

ITo Teopeme cuHyCOB:

d(1-2sin® B) = Rsin f — 2dsin* B+ Rsin f—d =0
B Bapuante R =22, d =1->2sin> B+2/2sin f—-1=0
2-42

sin f =——
p 2









